Liver-selective expression of human arylamine N-acetyltransferase NAT2 in transgenic mice.
Human arylamine N-acetyltransferase 2 (NAT2) mediates the biotransformation of arylamine drugs and procarcinogens into either innocuous or reactive DNA-damaging metabolites and is expressed predominantly in liver. Interspecies differences and incongruous results between in vitro, in vivo, and epidemiological studies make it difficult to extrapolate animal results to human risk. We have generated human NAT2 transgenic mice on both C57BL/6 (hNAT2(tg)) and Nat1/2 null backgrounds [hNAT2(tg)Nat1/2(-/-)], in which liver-selective expression of human NAT2 is driven by the mouse albumin promoter. We detected expression of the human NAT2 transcript and protein in mouse liver by real-time PCR and Western blot analysis. NAT2 enzyme activity, measured using the human NAT2-selective substrate sulfamethazine (SMZ), was 40- to 80-fold higher in liver cytosols from hNAT2(tg)Nat1/2(-/-) mice than in wild-type mice. An unexpected gender difference was observed, with males displaying 2-fold higher activity than females. Transgenic mice also had an increased in vivo plasma clearance of SMZ and higher levels of N-acetylated SMZ than wild-type mice. Liver expression of human NAT2 did not affect the disposition of the human NAT1-selective substrate p-aminosalicylic acid (PAS), because hNAT2(tg)Nat1/2(-/-) mice displayed in vivo PAS pharmacokinetic profiles similar to those of Nat1/2(-/-) mice. The metabolism of 4-aminobiphenyl was similar between hNAT2(tg)Nat1/2(-/-) and wild-type mice with the exception of a more liver-restricted pattern in hNAT2(tg)Nat1/2(-/-) mice and lower activity in females. Overall, the hNAT2(tg)Nat1/2(-/-) mouse mimics human expression of NAT2 and may thus be of value in clarifying the role of human NAT2 in arylamine clearance, detoxification, and bioactivation.